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Introduction 


Nineteen asphalt cement samples were collected at asphalt plants by 
Personnel of the Materials Bureau during September and October 1979. 


These samples include six AC-10, nine of AC-20 and four of 85-100 
‘grade. These samples represent many sources which had supplied 
Materia! to Che Department duringeig79s The specific*lots of material 
collected represent normal, Canadian, Boscan and Mid-Continent crude 
sources. ; 


The supplier, location, crude source and lot numbers are tabulated 
below: 





AC-10 
Supplier Location Lot Crude Source 
Arco Albany 46/47 Normal 
Ashland Tonawanda 34 Normal 
Exxon Bay Way a Normal 
Marathon Tonawanda 9 Mid-Continent 
Petrofina Montreal - Normal 
United Ref. Warren 25 Normal 
AC-20 
Supplier... Location Lot Crude Source 
Arco Phila, = Normal 
Ashland Tonawanda 15 Normal 
Chevron Perth Amboy 40 Boscan 
Exxon Bay Way “ Normal 
Marathon Tonawanda 8 Mid-Continent 
Petrofina Montreal = Normal 
United Ref. Warren Zu Normal 
West Bank Kearney 4 Boscan 
West Bank Pennsauken 1 Normal 
85/100 

Supplier Location Lot Crude Source 
Ber P.*O21 Montreal 23/24 Canadian 
Gulf Montreal - Normal 
Petrofina Montreal ae Normal 
Shell Montreal 3 Normal 

aT ; 
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All specification tests were performed on the nineteen samples. 
These were: © 


140°F viscosity 
275°F viscosity 
77 F penetration 
loss on heating after thin film oven 
60 F ductility after thin film oven 
viscosity ratio after thin film oven 
flash point F 
solubility in triclene 


Additional non specification tests were performed: 
39.2°R penetration i. oa 
penetration ratio? 39.2 F/77 8 
77 (ductility after thin film oven 
77 penetration after thin film oven 
penetration ratio after/before thin film oven 
39.2 °F ductility original sample 


A penetration viscosity number (PVN) has been computed for each asphalt 
cement sample. 


In addition some new tests were included. 
These were settlement test and chemical analysis. 


This testing program was Similar to the program conducted on asphalt 
cements in 1978 with some changes: 


1. Samples were collected at the plants by Materials Personnel. 


2. The program was enlarged to include the settlement test and 
chemical analysis. 


Test Results 
General 
Six samples fell outside specification limits: 
All six were from normal crudes. 


One AC-10 with viscosity at 140°F of 1212(*) and penetration of 63 
2G CS BE ce 


Three AC-20: 


One with penetration of 56 at 77°F and T.F.O.T. HUCELIAEy of 15.5 
ac: 60 +i. 


One with T.F.O.T. ductility of 22 at 60°F. 

One swith penetration of 56 at 172. 

Two of 85/100 Grade: = 
One with penetration of 82(*) at 77 5F 
One with penetration of 84(*) at 77 F 


(*) indicates substantial conformance 


A. 140°F viscosity 


Of the 19 samples, there was one AC-10 failure at 1212 poises, {*) 


AC-L6 AC-20 85-100 
No. Samples 6 2 4 
Mean 1062 1882 1404 
Range SS gal Ba LO09—2216 LA252-1L743 


Standard Deviation 0926 L74 228 


Certified Results Were 





AC-10 AC-20 85-100 
No. Samples 6 a 4 
Mean 1068 1878 1487 
Range 976-1207 1720-2201 1296-1932 
Standard Deviation Dd wth 175 299 


uty ee 
bat. 4 ¢ 
4 Mn 22 4 igre 


Bootes penetration 


There were 5 out of specification 


Results: 


One AC-10 @63 
Two AC-20 @56 


Two 85-100 @82(*), 84(*) 


No. Samples 


Mean 
Range 
Standard Deviation 


Mean 
Range 
Standard Deviation 


Clases te viscosity 


No. Samples 


Mean 
Range 
Standard Deviation 


No. Samples 


Mean 
Range : 
Standard Deviation 


Penetration Tests at vay Se 


AC-10 AC-20 
io Zz 
95 pia? 

Os L20 56-81 
FEE 9.4 


Certified Results 


101 rie 
66-121 oh bel Ae 
Bieri Sad 


None out of Specs. 


AC-10 AC-20 
6 2 
300 401 
270-316 365-437 
iy hat ry 


D. Penetration @ 39.2°R 


AC-10 AC-20 
6 Z 
31 24 

19-40 | 17-30 
9.4 ee: 4.4 
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82-60 
320 


88 
83-90 
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E. Pen Ratio 39.2°F/77°F 


AC-10 
No. Samples 6 
Mean oa 
Range O37 
Standard Deviation 260 


G 


i 


2 


~ AC-20 


30-41 
3.4 


85-100 
2 
34 
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F. Thin Film Oven Loss (samples which showed weight gains reported 


as no loss) 


AC-10 
No. Samples 6 
Mean os 
Range eS = eee 
Standard Deviation .06 


G. Thin Film Ductility @ 60°F 


Two AC-20 with values of 15.5, 22 were out of 





AC-10 
No. Samples 6 
Mean be 
Range 54.5150 
Standard Deviation 39 


Meee onion Film Ductility € 77°F 


All samples were over 150 cm. 


SEO CTT haeye Se. 


AC-20 


2 


05 


08 


I. Thin Film Oven Viscosity Ratio. at 140°F 


All samples were within specification. 





AC-10 
No. Samples 6 
Mean aia 3 
Range 1.8-2.3 
Standard Deviation oe 


AL 2 





85-100 


ic 


specifications limits. 


85-100 
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J. Thin Film Oven Penetration @ 77 °R 


No. Samples 


Mean 
Range 
Standard Deviation 


K. Thin Film Oven Penetration Ratio 


No. Samples 


Mean 
Range 
Standard Deviation 


L. Ductility (original) @ 39.2°F 


No. Samples 


Mean 
Range 
Standard Deviation 


M. Ductility (original) @ 77°F 


All samples were over 150 cm. 


N. Flash Point On 


No. Samples 


Mean 
Range 
Standard Deviation 


AC-10 


AC-10 
& 
67 
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6.4 
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39-52 
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AC-20 
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608 
572-647 
30 
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67 
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655 
588-647 
a 


O.e SOLUubi lity 


AC-10 AC=20 85-100 
No. Samples 6 es 4 
Mean Derg 7 99.89 Eh he Bp 
Range D9 BLO 9..9'4 99261-09295 99:3.79=99.,94 


Standard Deviation 205 105 . 06 


Po EVN 


The penetration-viscosity number, PVN, is an indicator of the 
temperature susceptibility of asphalt cements. It is suggested 
that an asphalt cement with a PVN less than -.05 is temperature 
susceptible. 

Bog) A = LOD. 


PVN = log A - Log B X(-1.5) 


4.25800 - .79674 Log (77°F penetration) 
3.46289 - .61094 Log (77 F penetration) 
hoo (ft ae ViSCOSsLeLy) 


Where Log A 
Log B 
Log V 


The results indicate that most of these cements are temperature 
susceptible. 


AC-16 AC-20 85-100 
No. Samples 6 > 4 
Mean | ete Fe ay ap erp! 
Range -0.383 to -1.154 ~-0.344 to -0.966 -0.481 to -0.667 
Standard 
Deviation -0.33 =—Oe22 -0.09 
We Settlement Test 


The asphaltene settling test is used to evaluate the relative 
degree of dispersion of asphaltenes from paving asphalts. This 
test distinguishes differences in asphaltene settling times of 
asphalts in the hexane-maltene solutions... The test-involves digesting 
asphalt in n-hexane, transferring the contents into a graduated 
cylinder, and measuring the time required for the asphaltene 
meniscus to settle to the 25 mis Mark of a 50 ml. cylinder. Slower 
settling times indicate a greater degree of dispersion of the 
asphaltenes and thus a more compatible asphalt, which:-in turn is 
considered to be an important property that contributes to asphait 
durability. The test is extremely sensitive to changes in asphalt 
composition. . 


Time is reported in-minutes. 








AC-10 AC-20 85-100 
No. Samples 6 as 4 
Mean 59.9 66.6 One 
Range 26.75-108. 33 22.,.4r111.95 32.1 5° 13295 
Standard Deviation 20.5 29.9 a4 25 


R. Asphalt Composition Anslysis 


The purpose is to separate the four generic fractions present 


in asphalt. 
polar aromatics, and asphaltenes. 


These fractions are saturates, naphthene aromatics, 
The relative amount of each 


fraction plays a role in determining the physical properties of the 


asphalt. 
point and temperature susceptibility. 


The procedure follows: 


These properties include viscosity, ductility, 


softening 


The percent asphaltene is determined by dispersing the asphalt in 


n-heptane and refluxing. 


The insolubles are the asphaltenes. 


The remaining three fractions are determined by adsorbing the 


deasphaltened n-heptane solution ona 
column and eluting (removing) 
Saturates are eluted with n-heptane. 
with toluene. 
solution, 


calcined alumina chromatography 


each fraction with a different solvent. 


Naphthene aromatics are eluted 


Polar aromatics are eluted with 50/50 toluene-methanol 
followed by trichloroehylene. 


The solvents are then evaporat 


and weight percentages of each fraction with respect to the original 


asphalt sample are determined. 


ASPHALTENES 
AC-10 AC-20 85-100 
No. Samples 6 2. 4 
Mean SB ee bs ae} La 
Range 8.5-12.9 LOCOS So.3 I< 6=2£5 55 
Standard Deviation Loe bag 0.8 
SATURATES 

AC-10 AC-20 85-100 
No. Samples 6 9 ff 
Mean 10.4 aL 10.8 
Range 9.0-12.1 8.2-13.9 9,.4-12.8 
Standard Deviation Dan 1.8 Lys 


NAPHTHENE AROMATICS 


AC-10 AC-20 85-100 
No. Samples 6 2 4 
Mean Spa) 8 eS 3204 
Range 2851-356 29,0—24..1 30.2-33.9 
Standard Deviation Zou 230 SRE 3) 


POLAR AROMATICS 


AC-10 AC-20 85-100 
No. Samples 6 2 4 
Mean 46 4201 42.2 
Range 39.6-46.3 39.8-47.1 41.1-43.3 
Standard Deviation Ziad 25S bak 
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